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Abstract – The concept of this paper to study some IOWA operator to aggregating the individual cubic 

preference relations (CPR). This paper deal further the study of their properties of group decision problems 

with the help of CPR, we have proved that the collective preference relation obtained by IOWA operator, 

then we applied the aggregation operator of individual judgment by using IOWA operators as aggregation 

procedure by (RAMM) method. Additionally, the result of group Consistency IOWA (C-IOWA) operator is 

greater than the arithmetic mean of all the individual consistency degree. The numerical application verified 

the result of this paper.  

 
Keywords – Cubic preference relation (CPR), induced ordered weighted averaging (IOWA), group decision 

making 

 

1. Introduction 

 
The theory of fuzzy sets is developed in 1965 [15] which has been generally used in many 

area of our present society. Atanassov [1] generalized fuzzy set to intuitionistic fuzzy set  

)(IFS   [2] The  IFS   categorized by membership and as a non-membership. Atanassov 

and Gargov further extend the concept of IFS to interval value intuitionistic fuzzy set.  IFS   

the membership and non-membership are the fuzzy number while  IVIFS   are interval 

valued intuitionistic fuzzy numbers. 

 

The  IFS   does not explain the problem when there is some uncertainty. Therefore Jun, 

defined the new concept so called cubic set [3] In  ,2012   Jun introduced a new theory 

which is called cubic set theory. They introduced many concept of cubic set. Cubic deal 

with uncertainty problem. Jun cubic set explain all the satisfied, unsatisfied and uncertain 

information, while fuzzy and intuitionistic fuzzy set fail to explain these term. Szmidt and 
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Kacprzyk [4] proposed the concept of intuitionistic preference relation  ( )PR   and Xu [5] 

defined the consistency of intuitionistic fuzzy relation by extending the notion of consistent 

reciprocal preference relation. Since it is often more difficult for a decision maker to 

exactly quantify his certainty properties of these  IOWA   operators. 

 

The application of  PR   applied to  DM   [6,7,8,9,10]. Therefore the verification of such 

preference relation  )(PR   is some significant to construct worthy  DM  method. Where the 

consistency property is most benefit property, in these properties the non existence of 

consistency in  DM   must be inconsistent in the conclusions. Therefore this show the 

important conditions. Its plays a vital role to study the conditions under which consistency 

is satisfied [11.10]. The obtaing of perfect consistency practice is challenging mostly, when 

calculting the preference on a classical set with big numbers of choices. There are two 

problems of consistency 

 

(1)  The individually consideration of an expert is called consistent. 

(2)  when the consideration of consistent in the group. 

 

We define the method of computing consistency in  .CPR   By using this consistency 

measure, we verified that if different judgement matrix   ( )IOWC -   have a adequate, then 

combined judgement matrix  )( IOWACJMC -   also is of acceptable consistency. 

Moreover, our result guarantees that the consistency of  )( IOWACJMC -   is smaller than 

the arithmetic mean of all the individual consistency. The  )( IOWAI -   operator also has 

similar properties. 

 

The paper is consists of the following sections, such that.  In Section  2   we review some 

fundamental concepts such that the  )(, IOWACIOWA -   and  )( IOWAI -   operators. We 

also defines the concept of consistency degree of  )(CPR   in Section  3  . In Section  4  , 

we study the preferred properties of these  )(IOWA   operators in cubic  )(GDM  . In 

Section  5   we provides  illustrative examples. This paper is concluded in Section  6  . 

 

2. Preliminaries 

 

( ) ( )IOWACIOWA -,   and  ( )IOWAI -   Operators  
 

In this section we generalized the concept of induced ordered weighted average  ),(IOWA   

consistency  IOWA    )( IOWAC -   and individual  )( IOWAI -   operators, which will be 

used throughout this paper. [15]  Yager and Filev defined an induced  OWA    )(IOWA  

operator in which the ordering of the  )( niai Î   is induced by other variables  )( niui Î   

called the order inducing variables, where  ia   and  iu   are the factor of  OWA   set  

)(, niau ii Î  . 

 

Definition 2.1 [15] An  )(IOWA   operator of dimension  n   is a mapping,  

++ ® RR
nG

w :j   to which a set of weights or a weighting vector is related, 
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nwww  is a weighting vector, i.e.  jjj

n
j bww ],1,0[,11 Î=å =   is the  ia   

value of the  IOWA   pair having the  jth   largest  iu  , and  u i   in   ii au ,   is referred to as 

the order inducing variable and  ia   as the argument variable. 

 

Definition 2.2 [12]  If a set of  )(DMs    },...,,{ 21 mdddD =   provides preference about a 

set of alternatives  },...,,{ 21 nxxxX =   by means of  ( )CPR    ,...,...,{ )()1( lMM    ,M
m,  and 

each have an importance degree  ]1,0[)( Îkdm  , related to him or her, then an  )( IOWAI -   

operator is an  )(IOWA   operator in which its order-inducing values is the set of 

importance degree. 

 

Definition 2.3  If a set of  )(DMs    },...,,{ 21 mdddD =   provides preference about a set of 

alternatives  },...,,{ 21 nxxxX =   by means of  CPR  ,  ,...,...,{ )()1( lMM    ,Mm,    

MM l Î)(  , then a  )( IOWAC -   operator is an  )(IOWA   operator in which its order-

inducing values is the set of consistency index values such that,  

)}(),...,(),...,({ )()()1( ml MCIMCIMCI  

 

 Definition 2.4 [3]  Let  X   be a fixed non empty set. A cubic set is an object of the form: 

            },:)(),(,{ XaaaAaC Î= l  

where  A   is an  )(IVFS  and  l   is a fuzzy set in  .X   A cubic set  )(),(,
~

aaAaC l=   is 

simply denoted by  .,
~~
lAC =   The collection of all cubic set is denoted by  )(XC  . 

 )(a   if  )(
~

xAÎl    "    XxÎ   so it is called interval cubic set. 

 )(b   If  )(
~

xAÏl    "    XxÎ   so it is called external cubic set. 

 )(c   If  )(
~

xAÎl   or  )(
~

xAÏl   its called cubic set for all  .XxÎ   

  

Definition 2.5 [3]  Let  l,AA =   and  m,BB =   be cubic set in  X  , then we define 

 )(a      Equality     BA =   if and only if  BA =   and  .ml =   

 )(b    -P(  order     BA AÍ   if and only if  BAÍ   and  .ml £   

 )(c    -R(  order     BA RÍ   if and only if  BAÍ   and  .ml ³   

  

Definition 2.6 [3]  The complement of  l,AA =   is defined to be the cubic set  

}.|)(1),(,{ XxxxAxA cc Î-= l  
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3. The Measure of Consistency Index of  CPR  
 

In  GD   atmosphere, the problem of consistency itself consist of two problems 

 

(1)  The individually consideration of an expert is called consistent. 

(2)  when the consideration of consistent in the group. 

 

First problem is emphasis in this section. First of all we define the idea's of the additive 

transitive  CPR  . Then we define the  CI   of  CPR  . In the following section, we will 

emphasis on the 2nd problem. 

 

Definition 3.1 Suppose  },...,,{ 21 nxxxX =   be a finite set of alternatives. If the  DM   gives 

his/her  PR   information on  X   by means of a preference relation  ,)( nnijCM ´=   where  

ijijij AC l,
~~

=   and we have,  

 .,  5.0 ,1 and 5.0
~

 ,1
~~

NjiAAA iijiijiijiij Î"==+==+ lll  

Where  ijC   denotes the preference degree or intensity of the alternative  iX   over  jX  , 

then  M   is called a  .CPR   

 

Definition 3.2  Suppose  nnijCM ´= )(   where  ijijij AC l,
~~

=   be a  CPR  , then  M   is 

called an additive transitive  CPR  , if the following additive transitivity is satisfied: 

 .,,  5.0 and ,5.0
~~~

NkjiAAA jkikijjkikij Î"+-=+-= lll  

   

Definition 3.3  If we utilize the row arithmetic mean method  )(RAMM  , then can get the 

priority vector  Tl

n

lll wwww ),...,,( )()(

2

)(

1

)( =   of the  ,CPR    ,)(lM  where 

 

.,...,2,1;,...2,1,
1 )(

1
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n

w l
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j
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=

 

 

Definition 3.4  Suppose  MaA nnij Î= ´)(   and  Î= ´nnijbb )(    M  , then the distance 

between  A   and  B   define as follows:  

)2(             |]|||[
3

1
),(

11

ijijijijijij

n

j

n

i

baba
n

BAd ll -+-+-= ++

==
åå  

Clearly, the smaller the value of distance degree  ),,( BAd   the nearer of the  CPR  ,  A   

and  B  . 

 

Theorem 3.5  Let  MaA nnij Î= ´)(   and  Î= ´nnijbb )(    M  , then 

 1    ;0),( ³BAd   

 2    0),(. =BAd    AÛ   and  B   are perfectly consistent. 

 

Proof.  )1(    

)3(0|]|||[
3

1
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 )2(   Necessity. If  0),( =BAd  , then  ijij ba =   for all  ., Nji Î   Hence,  A   and  B   are 

perfectly consistent. 

 )3(   Sufficiency. If  A   and  B   are perfectly consistent, then  ijij ba =    "    ., Nji Î   

Thus, we have  ijij ba -    0=    "    ., Nji Î   Therefore,  0),( =BAd  . 

In  ( )GD   problems based on  ( )CPR  , the study of consistency is related to the transitivity 

property. And gave a categorization of the consistency property defined by the additive 

transitivity property of a cubic preference relation  

}.,...,1{,,,
2

3
,

2

3
~

:)( nljiCCCCM k

il

k

jl

k

ij

k

ij

K Î"=++=  

Applying this categorization technique, a method to construct a consistent reciprocal  

( )CPR    M   on  ,,...,,{ 21 nxxxX =    }2³n   from  1-n   preference values  12{C    

nnCC 123,..., -       define as followes: 

 

 )(1    )( ijCM =   i.e. 

ï
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ï
ý

ü
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<+-++
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-+++++

. if                                                  1

,1 if    ),...,(
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)1(
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But the matrix  M   could have entries not in the interval  ],1,0[   but in an interval  

],1,[ xx +-   being  [ ].};min{ MCCx ijij Î=   For this case. [13] the alteration function which 

reserves reciprocity and additive consistency, that is a function  ]1,0[]1,[ ®+- xx   

satisfying 

 

 .0)()( =-xfi   

 .1)1()( =+ xfii   

 ,1)1()()( =-+ afafiii    "    ].1,[ xxa +-Î   

 )(iv    ,)()()(
2
3=++ cfbfaf    "    ].1,[,, xxcba +-Î   i.e.  .

2
3=++ cba   

 

 )(2   The consistent  )(CPR  ,  N   is obtained as  ).(MfN =   This  ( )CI   has a certain 

physical consequence and reflects the deviance degree b/w the  )(CPR    )(lM   and its 

equivalent consistent matrix  )(lN  . The distance b/w  )(lM   and its equivalent consistent 

matrix  )(lN   define as follows. 

 

Definition 3.6 Let   )()()1( ,...,,..., ml MMM  be the  )(CPR   provided by  m   decision 

maker's and  )()()1( ,...,,..., ml NNN   be their equivalent consistent matrix, then we define a 

measure of  )(CI   of the  ( )CPR    )(lM   as follows: 

)4(              ).,(1)( )()()( lll NMdMCI -=  

Clearly, the nearer  )( )(lMCI   is to  1  the ultimate consistent the information provided by 

the  )(DM    ,)(ld   and thus more importance should be placed on that information. By 

using this  ( )CI  , we obtain some preferred properties of  )( IOWAC -   operator. 
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4. The Properties Of  IOWA   Operators In Cubic Group Decision Making 
 

We appliance the  )( IOWAC -   operator and the     )IOWAI -   operator to aggregate 

individual  )(CPR   in group decision making problems, and then study their desired 

properties. in this section. 

 

The Consistency  IOWA   )( IOWAC -   Operator 
 

In a standardized group decision making problem, the decision maker's have identical 

importance. Therefore, every decision maker's continuously can have a  )(CI   value related 

with them, which measures the level of consent b/w group preferences and individual 

preference. Therefore, the  ( )DM   provided further consistency information, the greater 

weighting value should be placed on that information. We discuss the reciprocity and 

consistency properties of the  ),( IOWACJMC -  which is found by applying  )( IOWAC -   

operator, in this section. 

 

Definition 4.1  If  )()()1( ,...,,..., ml MMM   are the  ( )CPR   provided by  m    )(DMs  , then 

the  )( IOWACJMC -    nnijCM ´= )(   is difined as follows: 
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where  ),...,2(),1(( aa    )(na   is a permutation of  ),...,2,1( n   such that  
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the  lth   largest value in the set  )};(),...,({ )()1( mMCIMCI    
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Yager [14] provided a method to define the weighting vector related to an  )(IOWA   

operator. In this case, each remark in the aggregation contains of a triple  )()( :),,( l

ijll

l

ij pvup   

is the argument value to aggregate,  u l   is the significance weight value related to  )(l

ijp  , 

and  v l   is the order inducing value. Therefore, the aggregation is 
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largest value in the set of  },...,{ 1 nvv  .  Q   is a function ]1,0[]1,0[: ®   i.e.  ,0)0( =Q    

1)1( =Q   and if  yx >   then  )()( yQxQ ³  . In this case, we suggest to use the consistency 

values related to each one of the  )(DM   both as a weight related to the argument and as 

the order inducing values  u i    iv=    )( )(iMCI=  . Therefore the ordering of the preference 

values is first induced by the ordering of the  )(DMs   from greatest to smallest consistency 

one, and the weights of the  )( IOWAC -   operator is obtained by using the above, E.q.  
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where  =))(( lS a    )( ))((
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k MCI aå =  , and  a   is the permutation such that  
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 . In an aggregation process, 

we consider that the weighting value of  )(DMs   should be implemented in such a way that 

the effect from those  )(DMs   who are less consistency is reduced, and therefore the above 

is obtained if the linguistic quantifier  Q   verifiers that the most the consistency of an  

)(DM   the higher the weighting value of that  DM   in the aggregation, i.e.: 
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 Proof If  ],1,0[Îa   then the function  all =)(Q   is concave and, we have  

).()()()( 11 llll TQTQTQTQ -³- +-   Suppose  
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Thus, we can obtain  )1()( +³ ll aa dd  . 

 

In group decision making models with )(CP   assessments, it is frequently supposed that 

the  )(CPR  , to express the judgments are reciprocal. The  )( IOWAC -   operator is able to 

maintain both the reciprocity and the consistency properties in the collective  )(CPR  . In 

order to study these properties, we construct the next theorem. 

 

Theorem 4.3  Let   )()2()1( ,...,, mMMM  be  ( )CPR   provided by  m   decision maker's 

where  nn

l

ij

l CM ´= )( )()(    ,    ;,...,2,1 ml =    ,,...,2,1, nji =   then their  )( IOWACJMCI -    

nn

l

ijCM ´= )( )(
_

  is also a (CPR), where 

 

 )(...)()(

),(,...,

,),(,),(

),(,...,

),(,),(

))(())2(())1((

))(())2(())1((

))(())((

))2(())2(())1(())1((

)()(

)2()2()1()1(

m

m

ijijij

m

ij

m

ijij

m

ij

m

ijij

ij

CCC

CMCI

CMCICMCI
IOWACI

CMCI

CMCICMCI
IOWACIC

aaa ddd aaa

aa

aaaa

´++´+´=

÷
÷

ø

ö

ç
ç

è

æ
-=

÷
÷

ø

ö

ç
ç

è

æ
-=

 

and 

.,  5.0 ,1 

and 5.0 ,1
~~

 ,0

Nji

AAAC

iijiij

iijiijij

Î"==+

==+³

lll
 

  

Also  
_

M   is also consistent, subject to  },...,,{ )()2()1( mMMM   are consistent. 

 

Proof Since   )()2()1( ,...,, mMMM  are  ( )CPR  , we have then 
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Thus,  nnijCM ´= )(   is also a  ( )CPR  . 

 

(ii) Since all the   )()2()1( ,...,, mMMM  are consistent,  .,.ei  then 
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and thus,  
_

M   is also consistent. 

 

Definition 4.4  Denote  MM l Î)(   be the cubic judgement matrix provided by the  lth    
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=   as the priority 

vector of  )( IOWACJMC -    
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M  , and  nnijpN ´= )(
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  as the equivalent consistent matrix of  
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Theorem 4.5  Applying the  )( IOWACJMC -   as the aggregation method, the weighting 

vector  

,1 , ,)...,( )()()1()()2()1(
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T
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and the  )(RAMM   as the prioritization method, such that the     )AIJ   and the  )(AIP   

offers the same priorities of alternatives. 
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Definition 4.6  Let  )(
_

MCI   be a measure of the consistency of the collective matrix  ,
_

M   

and  )( )(lMCI   be a measure of the consistency of matrix  )(lM  . 

 

Theorem 4.7  Suppose   )()2()1( ,...,, mMMM  be the  ( )CPR   provided by  m   decision 

maker's when comparing  n   alternatives with the corresponding weighting vector 
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Using the  )( IOWACJMC -   as the aggregation procedure and the row arithmetic mean 

method as the prioritization method i.e. 
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 Proof  By Definition 16 and E.g. (4), we have 
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The importance  IOWA   )( IOWAI -   operator 
 

In a heterogeneous group decision making problem every expert has an importance degree 

related with the  )( IOWAI -   operator, which used this importance degree variable as the 

order-inducing variable to induce the ordering of the argument values before their 

aggregation. In this section, we study the reciprocity and consistency properties of the  

)( IOWACJMI -  , which is obtained by using  )( IOWAI -   operator. 

  

Definition 4.8  If a set of  )(DMs    },...,,{ 21 mdddD =   provides preference about a set of 

alternatives  },...,,{ 21 nxxxX =   by means of (CPR)  ,...,,{ )2()1( MM    })(mM  , whose 

associated importance degree  ),,...,,( 21 mmmmm =    ,10,1 11

1

££=å
=

mm
m

l

  then the  

)( IOWACJMI -    nnijCM ´= )(
_

  is defined as follows: 
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In group decision making models with (CP) calculations, it usually is supposed that the 

(CPR) to express the judgments are reciprocal. The  I  ILOWA   operator also is able to 

maintain both the reciprocity and consistency properties in the collective (CPR). therefore 

we define the following theorems. 

  

Theorem 4.9  Consider  },...,,{ )()2()1( mMMM   be  ( )CPR   provided by  m    ),(DMs   
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Also  
_

M   is also consistent, subject to  },...,,{ )()2()1( mMMM   are consistent. 
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Thus,  nnijCM ´= )(   is also a  ( )CPR  . 

 

(ii) Since the },...,,{ )()2()1( mMMM   are consistent such that,  
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Hence,  
_

M   is also consistent. 

Definition 4.10  Denote  MM l Î)(   be the cubic judgement matrix provided by the  thl -    

DM   when comparing  n   alternatives,  Tl
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=   as the priority 

vector of  )( IOWACJMI -    M  , and  nnij
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  as the equavelent consistent matrix of  
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Theorem 4.11  Applying the  )( IOWACJMI -   as the aggregation technique, the 

weighting vector 
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The row arithmetic mean method as the prioritization method, such that the  )(AIP   and the  

)(AIJ   provides the same priorities of alternatives. 
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Thus  ).()( AIJwAIPw ii =   

 

Theorem 4.12  Suppose  )()2()1( ,...,, mMMM   be the  ( )CPR   provided by  m   decision 

maker's when comparing  n   alternatives with the corresponding weighting vector 

.1 ,,),...,,( )(
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Applying the  )( IOWACJMI -   as the aggregation procedure and the  RAMM   as the 

prioritization procedure, it holds that: 
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 Proof.  Definition 22 and Eq. (4), we have  
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Corollary If the individual cubic judegements  },...,,{ )()2()1( mMMM   are of acceptable 

consistency, then the  )( IOWACJMI -    M   is also acceptable consistency, that is to say, 

)12(             ,)(,...,1 allfor  ,)(
_

)( tt ³Þ=³ MCImlMCI l  

 

where  t   is for acceptable consistency. 

 

Corollary The consistency degree of  M   is more than the minimum of the consistency 

degree between  )(lM  , i.e.  

)13(                )}({)( )(
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_
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ml MCIMinMCI =³  

 

4. Numerical Example 
  

Consider there are the set of four alternatives  },,,,{ 4321 xxxxX =   and four  )(DMs  ,  =D    

},,,{ 4321 dddd  . Suppose that these decision maker's provide the following (CPR) on the 

set of alternative. 

[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] ú

ú
ú
ú
ú

û

ù

ê
ê
ê
ê
ê

ë

é

=

5.0,5.0,5.05.0,4.0,3.06.0,7.0,5.07.0,3.0,2.0

5.0,7.0,6.05.0,5.0,5.02.0,4.0,3.07.0,4.0,3.0

4.0,5.0,3.08.0,7.0,6.05.0,5.0,5.04.0,7.0,6.0

3.0,8.0,7.03.0,7.0,6.06.0,4.0,3.05.0,5.0,5.0

)1(M  

   



Journal of New Theory 21 (2018) 31-48                                                                                                        45 
 

[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ]
[ ] [ ] [ ] [ ] ú

ú
ú
ú
ú

û

ù

ê
ê
ê
ê
ê

ë

é

=

5.0,5.0,5.04.0,7.0,5.06.0,5.0,4.04.0,8.0,7.0

6.0,5.0,3.05.0,5.0,5.04.0,6.0,5.06.0,6.0,5.0

4.0,6.0,5.06.0,5.0,4.05.0,5.0,5.08.0,7.0,6.0

6.0,3.0,2.04.0,5.0,4.02.0,4.0,3.05.0,5.0,5.0

)2(M  
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[ ] [ ] [ ] [ ] ú
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5.0,5.0,5.05.0,7.0,4.08.0,3.0,2.07.0,6.0,5.0

5.0,6.0,3.05.0,5.0,5.09.0,5.0,4.08.0,4.0,3.0

2.0,8.0,7.01.0,6.0,5.05.0,5.0,5.04.0,7.0,6.0

3.0,5.0,4.02.0,7.0,6.06.0,4.0,3.05.0,5.0,5.0

)3(M  
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5.0,5.0,5.02.0,7.0,6.06.0,6.0,5.07.0,4.0,3.0

8.0,4.0,3.05.0,5.0,5.05.0,7.0,6.08.0,4.0,3.0

4.0,5.0,4.05.0,4.0,3.05.0,5.0,5.04.0,6.0,5.0

3.0,7.0,6.02.0,7.0,6.06.0,5.0,4.05.0,5.0,5.0

)4(M  

By using the above procedure, we can obtain four consistent matrices as follows: 
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5000.0],5000.0,5000.0[5000.0],4375.0,3889.0[

5000.0],6111.0,5625.0[5000.0],5000.0,5000.0[

6071.0],7222.0,6253.0[6071.0],6111.0,5625.0[

6071.0],6666.0,5000.0[4221.0],5505.0,4371.0[

3929.0],3751.0,2778.0[3929.0],5000.0,3334.0[

3929.0],4375.0,3889.0[3581.0],5630.0,4445.0[

5000.0],5000.0,5000.0[4643.0],6251.0,5556.0[

5357.0],4444.0,3753.0[5000.0],5000.0,5000.0[

1N  
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5000.0],5000.0,5000.0[5484.0],6429.0,5000.0[

5416.0],5000.0,3571.0[5000.0],5000.0,5000.0[

5833.0],4375.0,2857.0[4583.0],5625.0,5000.0[

4583.0],4375.0,4128.0[6166.0],4375.0,2857.0[

4167.0],7143.0,5625.0[5417.0],5872.0,5625.0[

5417.0],5000.0,4375.0[5417.0],7143.0,5625.0[

5000.0],5000.0,5000.0[6250.0],6429.0,5625.0[

3750.0],4375.0,3571.0[5000.0],5000.0,5000.0[

2N  
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5000.0],5000.0,5000.0[5000.0],6667.0,4445.0[

5000.0],5555.0,3333.0[5000.0],5000.0,5000.0[

3330.0],6111.0,3333.0[3333.0],5555.0,5000.0[

5833.0],5555.0,1666.0[3750.0],5000.0,3333.0[

6667.0],6667.0,3889.0[4167.0],3344.0,4445.0[

6667.0],5000.0,4445.0[6253.0],6667.0,5000.0[

5000.0],5000.0,5000.0[4584.0],6667.0,5555.0[

5416.0],4444.0,3333.0[5000.0],5000.0,5000.0[
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5000.0],5000.0,5000.0[6667.0],6667.0,5625.0[

6135.0],4375.0,3333.0[5000.0],5000.0,5000.0[

6153.0],3759.0,1666.0[5000.0],3750.0,2500.0[

6153.0],3750.0,1666.0[5384.0],7375.0,2502.0[

3847.0],3847.0,6253.0[3834.0],8334.0,6235.0[

5000.0],7500.0,6251.0[4616.0],7510.0,5625.0[

5000.0],5000.0,5000.0[4616.0],5834.0,5000.0[

5384.0],5000.0,4164.0[5000.0],5000.0,5000.0[

4N  

 

According to E.q.(4), we can calculate the consistency degree  ),( lMCI    :4,3,2,1=l   

 

499.0)( ,5984.0)( ,6701.0)( ,5481.0)( 4321 ==== MCIMCIMCIMCI  

 

and the judgment matrices  )4()3()2()1( ,,, MMMM   and  having equivalent consistent 

matrices  )4()3()2()1( ,,, NNNN   are reordered as follows respectively: 

 

; ; ; ;

; ; ; ;

)4())4(()1())3(()3())2(()2())1((

)4())4(()1())3(()3())2(()2())1((

NNNNNNNN

MMMMMMMM

====

====
aaaa

aaaa

 

 

Using E.q. (8) with  ,)( 2
1

rrQ =   we obtain the weight as followes:  

 

.07.0 ;23.0 ;19.0 ;51.0 )4()3()2()1( ==== aaaa dddd  

 

Then, the  )( IOWACJMC -    1M   and its equivalent consistent matrix  1P   are calculated 

as; 
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5000.0],5000.0,5000.0[5000.0],6481.0,4494.0[

5670.0],5684.0,3845.0[5000.0],5000.0,5000.0[

3507.0],6225.0,5035.0[4503.0],5684.0,4664.0[

4227.0],5361.0,4242.0[3126.0],6107.0,5081.0[

6336.0],5334.0,4001.0[5262.0],6713.0,5604.0[

4041.0],5510.0,4494.0[6421.0],5121.0,4014.0[

5000.0],5000.0,5000.0[5696.0],6939.0,3937.0[

3426.0],4077.0,3075.0[5000.0],5000.0,5000.0[

1M  
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5000.0],5000.0,5000.0[5146.0],8024.0,4708.0[

5284.0],5347.0,4059.0[5000.0],5000.0,5000.0[

5312.0],5509.0,3855.0[4630.0],5021.0,5012.0[

5216.0],5137.0,4874.0[3126.0],4764.0,3257.0[

4470.0],6608.0,4825.0[4673.0],5567.0,5011.0[

5204.0],5106.0,4441.0[5197.0],6786.0,5259.0[

5000.0],5000.0,5000.0[5388.0],6369.0,5554.0[

4479.0],4449.0,3675.0[5000.0],5000.0,5000.0[

1P  

 

A/to Definition 16 and, E.q. (4) we get such that  
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This result is in accordance with Theorem 5. 

 

5. Conclusion 

 
We have discussed the properties of  IOWA   operators in the aggregation of  CPR   in 

group decision making problems in this paper. We have also defined that the collective 

preference get by these cases of  IOWA   operators which shown the reciprocity and 

consistency conditions. Then, it is verified that the aggregation of individual judgments and 

the aggregation of individual properties define the same properties of the alternatives by 

applying  RAMM   as prioritization technique and  IOWA   operators as aggregation 

technique. By using the distance between  ( )lM   and its corresponding consistent matrix  N 
l

 , we present the consistency index of  CPR  . Using this consistency measure, we proved 

that the  IOWAC -   and the  IOWAI -   operator can improve consistency degree in the 

collective  CPR  . In a future we plan that we will extend this work. 
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